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14 -SCANNING LINE DRIVE CIRCUIT 17... CONTROL LINE 
11. . -CURRENT-WRITE PIXEL CIRCUIT 18 ... HORIZONTAL SCANNER 
16... SIGNAL INPUT LINE IS... DATA LINE DRIVER CIRCUIT 

(57) Abstract: When current- write pixel circuits are used, data must be written in the pixels line-sequentially. An active matrix 
display in which current-write pixel circuits (1 1) are arranged in a matrix comprises a data line driver circuit (15) composed of m 
current driver circuit (CD) (15-1 to I5-m) so provided 
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as to correspond to data lines (13-1 to 13-m). The data line driver circuit (15) holds temporarily image data (in this working example, 
luminance data) and supplies the data in the form of current to the data lines (13-1 to 13-m). Thus image information write drive of 
the pixel circuits (1 1) is performed. 



(57) S#>: 



lT7S:§7^f^ h 'J^XS^iiC^^T, "r-?m 13-1-13- 
m(D#^^^LTI5^^tlfcmjl(D«^t F^-TA'IhISS (CD) 15-1-15 

x-mm^—^ (^rai, mm?-?) £-B.m#u ^frz'&zn&nmcDM 

X"r-9U 13-1-13 -m<D&* \Z^7LZ> Z\ £\Z&-oT&mmiEl$& 1 1 
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w m m ■ 

5 

S fl ^ i 

X(£TF> tiEL (electroluminescence) tSBf) V>£ 7^7 5V h 
U 77StiE LS^gititS, 

« * fit ffi 

25 7*K&i:t(i^t<Sft:5. 
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i"< <Dmmifim\stete£<Dftomifi&&. tore®. h^f^^cd^^^ 

5 (Thin Film Transistor ; TFT) -DTfflfflTZ, 7^f^^h'J^X^ 

OIM£®^©!hII&) ©fie*«***r (.kOPIfflfctt, ^H#fF^5, 6 8 4, 3 
6 5#&fBL 2 3 4 6 8 3-^$g&#M) . 

10 Z<DG£5fcMiZffiZWmmmZ. 03 3A»6M5M«fc5l:, 77-F (PS) 
#IE«aRVd d£^£ftfcW^ELi^l OIL FW>^iEL$fl 

oioav-k (mw iz&mzn, v-xm$nfcTFTio2t, tf 

T 1 0 2 0y—h£?7>P£(Dm\Z&m-£nf£**/^i/? 103t, F W > 
ifiT F T 1 0 2 Oy—hlZ, V — Ts^-^mi 0 6 \Z, tf—h&i&&m 10 5 
15 C^Wnti^nfcTFTl 0 4t&ft»^&oTV^o 

CIT, W«EL* : 5 t tt^<©«-&SE«Ett^&*fc*, O LED (Organic Lig 
ht Emitting Diode) iPf&ns Lfdbt, 0 3 3 & ©flfi© 

K38 Idfe V>T, OLEDH tt&f b Sr^tT & fe'OTf »^ ^ . 

^jkh (ci^-e«> £V. ^-^m o 6 vwssjjii 

•?&£, TFT 1 0 4^iIUT^tAy^ 1 0 3^1$fc«M^n, TF 
T 1 0 2 MfiStf MlfiVwt^S. )k\Z, j£&mi 0 5©m&£ 

#SlRttlB (Z.Z\X°te, feWls) £TZ>£. Ml0 5iTFT10 2ttt 
25 mm.&)lZWQM-2nZ>&. TFT10 2©y-Hft»*irW10 3fc«fco 
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fit, TFT 1 0 2$«t^OLED 10 1 fciffift£>*iff£fc£, TFT 1 02© 

h • y-^n«EVg s oledi o i tetommmz 
mctcMm-vmytisWttfZo z\z\-e, tssios^MtTT-^iioec 
^^zntcmmmm&mmmwzfcPLzmvF*. £tf, rw%&&) t\&&z.£ 

5 ±^©J;-5fc, 0 3 3 }C^TH*IHS§T«> — mM& Vw®*^^ 

fT*.te\ ^fc»#^^^fT^n§ST'©F B ^ OLEDl 0 1«— ^©jg^Tr^ 

c<D£?t,i:mmm$& cbtf. mzmmtm-tm^ib&z>) 1 1 1^^134^^ 

T £ 5l:-7hU^ Xft^ifcM^ 1 12-1 — 1 12-n 

10 IhISII 1 3fc£oTjlS^I^U&^£>, mE^SjMcD^-^MKj®^ (mffi K 
1 1 4*^f"^il 15-1-11 5 -m£jlbT«^&^£iigD5E 

?—?m.&m^ 7£^m&n*tf£%o 

20 £Z\%T\ T^f^^YhU ^XSfiELf'f X^l/^ffC^^Ttt, tg«J* 

(TFT) fimm-Zn&o tZ\*>ifi. ilOTFTOMICfffl^nSJ^ 
77^->'J3> (#^>'Jn» tl'Jy'J3> (Miy'J3» te, 
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5 m> W— St±WlfcTFTTt)> ^-CDb^ViffiV t h a*®* Tf&W 
oTTFTCbtWIV t hM5^< cniCckD. OLEDfCgft 

Z. b.ifiHTL&o 

^&&M<Dmm®$£Z:mm^T^Z> (ffll^gS##WO0 l - 0 6 4 8 4©^i 

15 #s?o 0 

iiVs s KlgMftStlfcOLED 1 2 1 <h, h*K>^OLED 1 2 1 ©77- 

Fiz&mzn* "j-7,fimmm&*x$>z>t?^>vizi%m (kit. £ia 

T) $nfcTFT12 2i:, iOT F T 1 2 2 <E>^— h t > K t©|HJfc«« 
20 $nfc + t/t'>^12 3t, h^TFT 1 2 2 HcgMfcSft, V— * 

^ii$nfcTFT12 4i, KW>^TFT 1 2 4 <£> K i/-f y— X# 

J"— &mi 2 8fc* ^-h^SUl 2 7 Hftl^ni^tlfcTFTl 25t 
, FK>^TFT1 2 2, 1 2 4 Mr, V — X3&*T F T 1 2 4, 12 

5 C0# F W h 12 7 t-tn^ngffllSnfcTF T126i 

25 §tt5ifilt)ioT^5. 

iKDlsI&^ra^ TFT 1 2 2, 1 2 4itTPMOS («*Sa*h9>^ 
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^) , TFT 1 2 5, 12 6 t bTNMO S £JBV>TV>5. Z\(Dmmm$&&mW) 
TZ?^ 5 >tf^*r—h&m 3 6 (A) ~ (C) t^t. 
• 03 5 fc^TM^lHll^^ 03 3 fc?St1S*[Hl&£ftfe«K:Sfc£j&fciU 

$fc?\ ff£fit?R&»#&tJBHS, Mil 2 7 U 2 

8fd, ff«1»3KK:*Ufc««EI w^^t-To £(£>«8?ilwte, TFT1 2 5€IL 
TTFT12 4l;gtl§. £©<h^ TFT12 4fc4f5y-b'V-7HS 
10 ff^Vgstt^, #^^^F«, TFT1 2 6(:J:oTTFTl 2 4 <Dtf— h 

I w=m lCoxlWl/Ll/2 (Vgs-Vthl) 2 (1) 

J^ffcfc-rS. (1) &,IZ&\,*T. V t h 1 fctTFT 1 2 4<Z)L#Wit, 

15 ^utcd^KjS, c o x i ttf & D oy- h ^1, W 1 lif t 

L 1 Bft^fit^S. 

#tC, OLED1 2 lfc^lS^IdrvttSt, CCtSldrvtt 
OLED1 2 1 ^la^JtCSSgSnfcTFT 1 2 2 fc«koT*2ft<ia*fflH£n5o 
03 5 fc^-r®*lllKT», TFT 1 2 2®^-b • V-Xf^mJEE^ (1) 5£(D 

20 v g s fc— at s <9-e, t f t i 22 a*fiSfmg#T?s&frr5 tttttin 

Idrv = /i2Cox2W2/L2/2 (Vgs-Vth2) * — (2) 

■fcfc^fc:* MOS — jRfc, 
|Vdsl>|Vgs-Vt| (3) 

25 -efesctAsastiTViS. (2) 3*;, (3) (i) 

jfc^l^T&S. Z\Z\~C\ TFT124tTFT122iH /h £ &®5it pW&C 
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fiILT»n§/t»> *H±, ul=u2, Co.xl=Cox2, Vthl 

=vth2ffi&n§ 0 *r&£, (i) &t (2) ^t^fetsaic 

Idrv/Iw= (W2/W1) / (L2/L1) (4) 

L ED 1 2 1 teftn^t^ I d r v ttjE«lC*^j^*«SiE I w&CJ±#JT £ ©T, 
iBItlT, OLED1 2 l©|§«^iEllI$lJiT*t§. 0!l;Lfe£, #I:W2 
= W1, L2 = LUlf|-tnH I drv/Iw=l, !P^TFT#tt©«S 
10 «#3i^-@r^ I wiOLED 1 2 1 &3»fm£«£rL I d r v tfcm 

•/-^ (monolithic) ¥*#Stf&fc«i:-=>T»jg3ns. IfdbT, 
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TABCTape Automated Bonding) iot/U^l/ (^7^1 

5 ^iJyij3>TFT^^fcMT^X7 t Wt*^T(l h^>S?X 

?<Dmmmti&f8 ] <, m-<Dmm\zn?%m%&&zmmm~t:ft? ^^t^ 

#«#&^;£^£^3^^S©#g/&#J£EI3 7 ^©M^-f^ >^5P^- 
h^038 (A) ~ (F) \Z^-t 0 i3 7!;^^T, S3 4«i:^^(: 

10 taip]— ^§#HSl/W5o 

EI 3 7 fC&t^T, ^-^^ 115-1-115 -m©#— S<hm^A7j^ 1 1 
6 i © Pel C tK¥7 7 f H S W 1 ~ H S Wm^'l tlT Vi§ „ fit, £*l£> 
7K¥X-f7^HSWl~HSWmtt, Tfc^X^^T" (HSCAN) 1 1 7^6JH 
^ffi^tlSlltRAVl^we 1 -wemia^ton/o f f M^£*l<5„ TK^p 

15 7-f7^HSWl~HSWm^i;^7j(fX + ttl 1 7|j:TFT7?«^$n, H 
^IUg§l 1 <hIWJ-©©itxa^T[ffIB#{C^$n§o 

T^T^^l 1 7(C«, TK^PT,^- h/\°;i/7>h s p&kUTkW-? Uypm^ 
h c k^ATJ^n^- tK¥7>^^^- 1 17(1 03 8 (A) ~ (E) K^fcfc^ 
JC, 7K¥7^- hAVl-^h s p©A7J^> d y tm^h. c k (±t> 

20 J^O&itX&^T/W) fc^NftLT, HSWl-HSWm^M 

tK^FX-T -yfHSWl ~HS WmO^^rH I^AMwe l~wem^#^. 
6>n^^M^»ii^i75:oT^f ^XJlUl 1 6 ^ILt4^. ^tl^M^-^ 
(HJM) s in^r-^il 15-l~T-^il 15-ml;fix§. Zltlfc 
25 7feS^SftHIg§ 1 1 3 t3i;^T®^$tlfe7t^±©®iS-\^«#^^-^ 

gjmmzTftt>n%o "r-^m 115-1 115 -m\z^-x intern 
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JEE«, zR¥*-f ^fH S W 1 ~H S Wm WItfeofcit>T-^I 1 15- 
l~^-^3Hl 1 5 -mfiDffSSMO^t^CioTftjS^ftS. 

5 3^gg©3§£\ l^Olf^-A^^ 1 1 6 ^B#^iiJ^fc^fflf ^^-e^^fei^ 
10 Mffi bfcif^Klte, EI 3 7 £^TJ:-5&^M©^T}Mm 111 l-JE^ft 

b£ 5, 

7ik-?&?\z. m^ntc7k^m±<Dmm\zttLTm^^*)v<Dftmzmfzntc 

25 uWt HI3 4 t^b7t^jlI^IE«J^O^^S<hS^W^|W|i;^^«t^o 

Tv^„ ^©jg^<hbT, tu^b^ac n^)v^<D^-^m^^-i n 1 1 
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n n e, &m m m s& & m$iT & mwt* <D^m& «fc o^misi m s& t h^* * 

m^m^izmn&nffi&iEmizw&&frnmzitMTz><D-e, mmm^vmytn 
®&^<Dm&w^<D9&&&i)mM y &izTf7t>nz 0 

25 ^J^t7'O^^IT"fe?>. 

IM2 (A) ~ (K) ^lUii^fC^ST^^^^ h »J£XMEjRfi« 
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0 5 (A) ~ (D) te, IIIeIMII^t-^IF^ A\El&<Dm$&W]W<D 

5 ^-r ^ >^^- h-e&£ 0 

io 09 (a) ~ (j) it, m2mMmmjz%&y?^47'?bvpxmm^gzW 
mitt, ^2Hiii©wji:i§7^f^ h v ? xmrn^mmoM 

15 012it i2H»i©i©WjlCl§7^T^ ^"7 F >J i'XliSgl 

013(1 1 2 ilil© $ ^ }:l©f ici § 7 ^ f 7t h ij ^ x II 
^mw<DMj&M&^1r7a v 9 0-«£ o 

01 ^-^^F^-r s^m^nm 4m&m*7K-r®&m-c&z> 0 

20 015 (a) - (o fct, f&4m&miz&2>? £ —&nF7^ rtm?&<Dm&W]ft 

25 ^^t^D-; ^0T&So 

^-^^F^-YA^^omeiHl^il^^-riHlSIST^^o 

10 
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.5 02 3 (A) ~ (D) H ^SlHl^Jfc^^^— ^^h*^-miHli^©lElgSIfr^ 

Ei2 6 (a) ~ (d) n m8\B\mm<D2 zizmom&ffliz&z?— zmY? 

02 7H *^B|©i4HBlHl§7^f'f ^ThiJ^^I^gf©^ 

02 8 (A) ~ (C) (1 l4iIii{«7^f^^h'J^Xi^g 

15 i2 9{t *mw<Dm5mwmwzffi&T?T*7^hv zxMMTKmwvm 
03OH f&5mmmm\zmz>7t7T'( y^bvpxM&TKmwiz&n&v — 

(LK) (D?j]$k%:mW?Z>mT~$ > Z>o 

03 111 *&W(Dm6nt&M&\Zft&7#T>(7~^h0 9Xm$i5&mn(DM 

H3 2H i6HWIf:i5 7^r^ h U i'XI^gf 
^-S**^ (PC) ©M§l«^t50T^S. 

03 3H ^*^J^S1H*im?&©lH|g&«l^*^-rilIKBI'r**. 

03 4(1 ^ h 'j^^as^stoi^^st 
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So 

HI3 6 (A) ~ (C) tt, ^f!l^^§m^«#^^®miElS§©lHl{^»7^^ 

5 ^D>yi7|T*5. 

12 3 8 (A) ~ (F) fct, ^IH^IKij^coT^^^^ThU^XM*^* 

10 

m i mmmm] 

m i «, *^hj<z)^ i isfii:i§7^r^ h v ? xM^mmvmfc 

15 ^ll^^-r^n Ellc&^T, @fit[eIE& 1 l tfi ^ h U ^ x#cfc#ifc 

®st mmmm) «^n«2ii2-i~i2-ni, ^-Mf^nm 

M^OT^-^£#y&T3m;£C>^-:?l£l 3-1-13 -mt^m 
20 ^^tlT^^c 

-hfBS^M^©^{-«. fe&B 12-l~12-n ^I^Slt^^SII 

wjIh]s§i 4^is^e>ns tt^iz, 3-1-13 -m^igwrrs-x- 

^^F^-rniHi^i sfimnznT^Zo ^mmm^i Aum^tiyyvv 
^x^£>&^ =s-^M^©m*w^^i 2-1-1 2-n<D&—mzmm 
25 £nx^§„ er-^HF^-rniHissi s«u WL&-rz>&oiz, mmommm^^ 
^mconm^y-i (cd) i5-i~i5-mtij;oTi^nTv^ 0 
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15-1-15 -mfct, 13-1-13 -m<£>#— «fC^ 

<r—#m K^-r /«i 5G>ma£F7-f mss&i 5-1 — 1 5-mt;n 

-r^^-fe, 3-1-13 -mft^^^&nfc*^F^-r/ttPi^i 5 - 

i~i 5 ~m\/tm~(Dm^xijmi 6^^mv. zn^m^-mmiz^m l^^i 

#^--^£>I&D&^£fT-5o «^F^-f A0&1 5-1-1 5 -mKlte^ <5>K:> 
10 7K¥X^tt (HSCAN) 18^5, 2 ^i©ttE*»if w e A 1 ~w 
e Am, weBl~weBra^ft^tl5, 
7K¥X^-V^ 1 8 tK^FX^— h/N°;i/X h s p&itfaMF^ n yZiw^h 

A) — (K) tf>^-f S >^^- H^Tcko ic, TKfX^-Wtjl/Xhsp© 

IT, ttMaii^weAl~weAm, w e B 1 — w e Bm$H^4t 
<g>„ fatftf MWfff we A 1 ~we Am©^>i?(i> W^&frM 

ii^we B 1 -we Bm0^ilMbT^infc5^f ^ >^H^(C$.^ 0 

20 ssihii&i i tun m%-\*wz 5\z^\stcnmm%iLfrM<Dmmm$&ifim^<o 

f^LT, tSti£j:oTWW^ni.^if, ^JiUfSELi^ (O 
LED) Slt^iifeL 4-QCDTFT (^ty- hSIM^^ h 7 >^ 

25 ^L6n*J:5t&oT^5. IH3ISIhI8& 1 1 £ LTtt, 0 3 5 (C^ b^IUS§ 
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5 ^fifeL, *<Z)J:fc;*6fcjE*M*2IJ12 3, ffl2 4, 2 5 

^12 6 £)i^»Si*:T^r*/i2 7 £7Mb7c^ d©W«»2 7 <D±\Z 

&mfr£>ft&fis2<Dnm wx\x* mm) 2 8ML^i^ow§ e 

LT, mi CDmS 2 2 £i!2(E>«*I2 8 £ ©f B 1CaMJEE £EPJDT& £ tX\ 

10 lOfiELi^ (OLED) &-£ttfB*|Ilir7?«:, ±3£bfc£-5fc, fgSfj^ 
L,T-Kt:^77lt±tlM^nfcTFT^i^f,n?> 0 f bt, d COM 

fc, TFTfc£<&lelK3lt^K:«koTJBj££ns. C©<!:f, K 7< 1 
S-l-lS-m^^Tfe, BC«*/t^JV (fl^xmm) ±}:TFT^:i"© 

1 5-1-1 5 -m£&^Ut>^/t*;ktfc^t*5&jgfc:&<x /Wl^SBK: 

[US 1 ©SMI] 

04U, "r—pm K^-r ninn&i 5 &#j£?-5*»e fmaeki 5-1-1 

20 5 -m©:£#W&ig&0J£^®K0*ea&£. K9-f A@» 1 5 - 1 

04 3&>S91£j&>&«fc'5fc:* *09fc«S*SK F AlUB&fei:, 4O0TFT3 1 
~3 4& c f:tf 1^CD^-W\°5^ 3 5;4^i^nT^5, £ ©lUi&^rai, TF 
T 3 1 ~ 3 4 ©t^T^NMO STMbtl/^^ Ctlli-^^feoT, en 
25 fcllKSnS'bO'rte&V*. 

04l:*^T, TFT 3 1 «f ©V-XM^tlTmSisElt^S. 
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^©TFT3 1©HH>H, TFT3 2, 3 3 V — X3$£.Z$T F T 3 4 (D 
Kl"f>^n^n^$nT^5, TFT3 2te, f©HH>^A*«l 

iffweA^4x.^n§o TFT3 3I1 ^©FH>^7^»1 

de^i^. TFT3 4H ^©V-^^TFT 3 1 (D^-hl^li^n 

-$-*_£>n?>o TFT 3 1 ©y— hfe^^TFT 3 4 0V — X £tf?> H fc©|Wfc: 

10 ±Efll^O««EF7-rAiaK©|pIK»fPHO^T, 0 5 (A) ~ (D) 

mm-rz>zLt\z£r), tft 3 2®v-7*iuttft 3 1 \zm%&&mffi, 1 

d(Z><h^ T F T 3 1 (Dtf— b • F l/-f >M«T F T 3 4 «fco Tt^Wt.I 
#&£ftTV>5©T (3) ^^5iU, TFT 3 1 ttfi»«*T?»^t 5. Lfctf* 

Iw=mCoxW/L/2 (vgs-Vth) 2 (5) 

t^ensiffvgs^ff^. ££-e, vthttTFT3ioit^tt, w 

25 Ml, ^2©»t^|!li{i^weA, weB^IMitS. f¥ 

b<fc£, ft-f. i2 0ffWJil§we B^l/^tLTTFT 3 4 
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MMWiWit'pZo ztuz& o , tft3 i ©y— h • y— xmiz§iCf=.m&v g 
s^tA°y^3 5Cj;oTfi^ni)o &^x\ m i (^m^^wmm^ e 

A^6l/^Jl/ttTTFT3 2 H £ \Z «fc D > *m^F^-f A 

5 ©m^F^-r;t|Hi^^^LT»^^<^^fT-5 ^i^Ti^o TET33H 
A°~>^ 3 5 OfjtiffVg s 3 £#»rr<5. 

51#cM<hL, U^tTFT 3 2&#mm*kmtTZ>, BP^TFT 3 2 \Z%±L-d 
TTFT34 £#Nf®t^£lT<5;i£T\ jWS"^-^ <Z>»*&#*«$fefcfr:5 d 

&iz, mmmmm^d e&mmvtm (z\z\xuwiu^)v) t-r&t, tft3 
i &mmmm-cW]fcVT^n\£. tft3 i&mn&mmz> 

15 I d = /tCo xW/ L/2 (vgs-Vth) ! (6) 

T^fe^, 04 ^TEi&te:, «^t©^T«#^^nfe«^-^ s in£ 

20 5 (DMEEimzm'^^x, m^^tir^mm.mtm^mv^mm.mx^-^mi s 
&mmTz>mmf&-tz>o £ zizzwmmz&^x, (5) st, (6) ss*©^ 
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y^/mffi 15-1 — 15 -m£lsTm4<D^ffim%&&Mmffi}*?^/'<\Bl8&%: 
m^tcM&<DW)mz~D^T, 0 2 (A) ~ (K) <D&<1 h\zm-3\,* 

5 *f i'Ds/^ilth c kOl^fc^l/T, Si, ©##jX^.f!l^If»-§-we 
A 1 -we Am, we B l~we Bra^I^MTS. m^&^pmim 
^-w e A 1 — we Am©#^rte, ##^^-9J^#-^w e B 1 —we Bm©^ 

ff-Sfwe A 1 — we Am, w e B 1 — w e B mlzWlM IT, ft -^A*^ 1 6^6 
10 «55lOfTA*$n5. 

fit, 7K¥^Py^hck^m^Dy^^A^J$n§i, mI©fSh*7^ 
AtHlSS 15-1-15 -mlZ.H&'r-d? s i n^ft^^n^o «#£^<£>:ft* 
»JiIIS#d e fi^I^li^nt^l,^ -T^TcoS^F^-r/tlelieS 
15-1-1 5 -m^«^iA^^7b^Bt^TM^^<h^tl, ioTT"^ 
15 HI 3-1-^-^^1 3-m^|g»^n^)o MfrffrJWf d e^M^fc^Ot 
k#g©^Sm 2 - k#^iR£nT^S<£>T\ ^Ml2-k{C^,^$n 

fe^mi 2 -k&#m$i£-rz>£W£&MmT-tz>&. m2 ca> - ck) 

i^mm/fe^u^m \z, mm.^^^ nm&i 5- 1-1 s-m^om^&Zht. 
, x-^g§n 3 - 1 -1 3 -mcDmWi&zsvrMzntDn&tctb, znt>m^& 
^t^-^mmmom^iz^^mm^m^T^c^mi^^m^&^o 

25 [^2Isl^J] 

mefe, mm. f^-t aiejssi 5-1-1 5 -m©^(D[Ejsg#d£^Tifiis§Ei-e& 
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*n^_x, tft 3 1 tmmmc s tomiz, mm?-#s i nom^^mzm 
famm-cmttz^ >¥-y>7>$tmm y^>V7,$, bp^tft 3 1 ^mnm 

5 Wj:5PMOSCDTFT4 0^ 1 fJ^.«TFT 3 2 ^LT^ibfcMi^ 

mmm%&&\z&^TU. —mz, m^^izm-r^mm^m^t^omm^ 

ltioT^S§-^> A^;i/ftgB<DTFTte:— IStlEHitg^^/JN^v^ 

15 z.z\-c$cT\ m4<Dms&m<Dm&iz~D^x. w%&fr\z>&mf£&fm$:?£tbz>° 
m^ihfrn. TFT31l^-h« Fi/^ >PbWtft 3 4^c<fcoTMi&£n, 
^£oT^fflM:®Ttwt-£;I££^^£;^T, Mosh7>^^©s (D 

l/Rn = /inCoxWn/Ln (Vgsn-Vth) (7) 

20 C£T> TFT3 l#NMOST^§Ot, i&mfc/^?' ^ — PlZte^ 

n$#LT^LT^§. RnttTFT3 1 (£>{f ^XtiU 1 6 ft Z M.fcm.fr&$riX 

-f y^-e&9ffi£t*H4£M-r£*^ TFT 3 lt^T+^/h^ftllKitftS 

25 (1) 5*U (7) ^d;D> 

Rn=l// (2 m nC o xWn/Ln • I w) (8) 
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-tts.pt>. TFT3 lCDX*fittRnttt^&*t«JIwfiD^ffilCK 
it Ml;. I w*J/hS^«»Ttt*#fc^*«:ffl[t'a:*. — >£r, 

5 r = CsXRn ( 9 ) 

m&7L&mr$&M1&?Z>1ti>bWZ* (9) 5££D> TFT3 KDA^&iaRn 

< 0 TFT3 10Wn/Ln^t<t5i:t*l#A5n5*J, 

iO/h^ft^- h*JEiH@T!TFT 3 1 £ffiffi-r*II % 

TF T 4 O^faM^TSjf^bT^ Stmii, JtflMfcfBfc^Xra:, MOSh 
7>z?X*<D&: (1) tC^oT, 

I w= u pCoxWp/Lp/2 (Vgs-Vtp) 1 •••••• (10) 

25 ifitfLViL-D* £ £T, TFT 4 0^PMOST$?»©"C, ifcRft/^* — 
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ei 6 (Dm&wciz* m^xtini 6#tft4o ©v-^T?*aji tKiaa-r 

I w= fi p C o xWp/L p/2 (Vin- 

Vg- I V t p I ) 2 (1 1) 

5 •mj&V)-£~DZ.£.tft>frZ>o Vin^Vga^tl, ^7>H^tl/fe 
«-^A*jS»l 6©*JEE:fc<fctfTFT4 0©^-MET*$§, 
(11) 5£©M32<Mf-*§-A;>Jlil 6©«JEV i nTWnH 
!/Rp = /ipCoxWp/Lp (Vin-Vg-lVtpl) - (12) 

RpttTFT40 om^-A*SI 16* E> JLfctS$H£#iT!* 0 . dtl^Mf 
10 tX*»16 0X*figiT»5. (11) ^ (12):£J:D 

Rp = 1//* (2/i pCoxWp/Lp • I w) (13) 

r = C s XR p • ( 1 4) 

15 cciTait^ott, d3) ^ (i4) it±nn 

teT F T 3 1 tHt5A7^- ^ (Wn, Ln^f) KW^fc<» P^^T 
FT4 0}C<koTftt§t^5utT$§. TFT40©Wp/Lp 

^^<m.m-rnu. (13) sickotfl&t 6®x*jSRRp 

£/jN<*<-rsni:#M?#* (14) &\Z&^Xmg&&Wlft<D1$m&ii*frt£<te 
20 5Jlt*St>30^. t»«Slw(0^$1'TFT3 10A7^ 

tut* —fe<Dmmn\zm—<omnxi}Mi ezmfrmmz 

25 /\°*;i/<h /t*;WW©*«E«c s tile s 0Mfc&fflltt 
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mo s h7>2?x?fim%ummTmftT&fc®(D&mtMft(D<k?\z (3) 

Vd<Vg+ I V t p | (15) 

5 tmiTfe^O. CUT?, Vd*«fc0fVgtt-?-tl-6tl, ^7>H*«2ptL7t h* 

TF T 3 1 tt-eodr— N • K I^-f >^TFT3 4i:J:oTf ^{CM^tlT* 
10 ^n^fl^t^-tiPfcifi^o Z<DZ\ tfr % , f©N'K>«fittgSVtnt 

utiaTFT4 0OHW>i&VgT'%*5. bfc#^T, (15) 

V t n<Vg+ I V t p I (1 6) 

15 Lfc^oT, TFT4 O^mT'l^^tSfefefcH (16) SMO 
il^ut, H#«Jfc«, 0lJ^^- Mfi V g = 0 TiffltSi^fctiV t n < 
I Vt p I i VTz. K> , »S^ttVg*0VPttS:<, OV^Dfel^i&Tffiffl 

_L3£L£:<£;-5K:, TFT3 1 titigCS tCFIfc, Jf*^— ^ s inOtf 

ftWFT4 0) ^:«MH^-l'niE]S&^CD^5 e -^ s 

i n 0ifM^i4 00^U £> fciS&fcffS . £ntc«fc — 

*§i H ^ -r ; t ^ij c # # tr z. t tfpJffi izte&w, £ a° * ;i^SR © c 

&:fc, &m&M*?t£* Pft^-'HFT4 0^TFT3 1 hMlMWiC Si©fl 
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? s i nO##>i^tcfiai[IfiS«T»ff-rSP^^^;i/TFT4 0 £N^*;]/ 
TFT 3 2 fcfS^Tigtt, ^OP5 : t^MFT4 0(I-f >tf-^>7»iX 
<yf (i6©TFT32) (OM^fg^^feit^cfc^ CtTfe, _hfH^^<hl^ 

gists, *5&w<Dm2mMm&tem%7>7 7'<{ b u ^ ^»gioi^ 
& tc 7 ^ 5=- ^ h u ^ xst^ii t ©*wa, -t-zuy^^ nm^ 1 

15 A*EIB&1 5-1—1 5-mtMl/TV^©}C^bT> *^JfiJ^S6Ttt^— ^Sl 
F^-f AEIEg 1 5 ' ft 2P\fr(DmM H^-f A*HI8& 1 5A-1-1 5 A-m, 1 5 
B- 1-1 5 B-mtiJ$l/TH5. 2 ?U#<&*«I H ^-f A*|eJ& 1 5A- 

1 — 1 5 A-m, 15B-l~15B-mtlt m^XtiWt 1 6 
£>®#7*-^ CfctfOTteU ®^-^) s i nm^ns. 

20 2^J#©«i9lEK7-fn®Kl 5A- 1~1 5 A-m, 15B-l~15B-m 

2*0^117-1, 1 7 - 2 ^11X^^6. 2^#c<D^»#J 
WItdel, de2«$tlS. e> omDbSU^m #d e 1 , de2H 
SI 9 (S^-r $ >#7* — h td^TJ: "5 1 j|$illKO^IliTH4^KfeL, 

25 — 7X¥^^- J r^-1 8 It, 09 (A) - (J) ©^<a>^t-M^t 
J; 3 Id, tK^PX^- h/\°;i/Xh s p^A^J^, TK^P^Dy^fS-^-h c k©Ii ( 
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wem€)i^§t5«^tftoTU5. 1 ^&©#£&*W&P{Mw e 1 
-we 2mfr<Dmffi. H7i'^®K 1 5 A- 1 ~ 1 5 A-m, 15B-1 — 

1 5 B-mlC#y&2tl£o 
5 [13 ©MI] 

m i on m$a n^-r mass 1 5 a - i ~ 1 5 A-m, 1 5 b - 1 ~ 1 sb- 

#UTilTl^. ■&ffl\Zl£%>mWL]z ; 7'( AHIgS«, 4O0TFT3 1 ~ 3 4 4o 
<£^1 OOD^^A'v-^ 3 5^e>feSaS*W^lHlKSP^^OViT«, EI 4 F 
10 ^-T 

mfcZ&tti* TFT32*i^TFT34^1-§lHl^©i^ab5. CIO 
fM!sJg§n 3^-f>/W3 6, 3 7, 3 8#cfctf l^©NOR®B&3 9£> 

^i^^ni^s. >n— 3 6it 7K¥^^p^^-i 8*6#j&sn5t*a 

^fflW^we<Dffi&£RigUTNOR|Hl8&3 9 (C-^CO — ^(DXil t. Itftit 
15 NORIhIS§3 9«. $11^1^1 7-1 (Sifcfci, 17-2) Sil/T^6 

iJ&^nSilWItdel (Sfcte, de2) ^W©A*^IT^§. 
C1<Z)NORIhISS3 9 Srffii§bfcgK®j«^d e 1 d e 2 ) (is * 

gTFT3 4©y-hlcM$n§iife^ ^>A-^ 3 7, 3 8 ^bTT 

FT3 2©^-hM$n?». -<>n— ^ 3 7. 3 8It SI 2 (A) ~ (K) 
20 <D^<5>^t-b fc^Stt^m 2 ©«£&#-ftIfP<f ^ w e B tC^T^fl 1 

#&*fWfflUi-f§we A©iini#rafcffiMST5jS3£l$lffl&^f U NO ROSS 3 9£ 

®3aU^ffi»MI9«#d e 1 de2) £M5&£®l$IW;Efri§£ii-TT 

FT 3 2©y-Mc4^.*. 

25 7-rn@i&£i^E-T?*s. -r&t>^ *»i©^T?*tatnfc»Sr>-^ s i 
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^3 5©lEltl^^T, tfESnfci^liS^U^fMTr-^^ 
feu de2) &#3&l*flB , »#&*ffl»«*we (A 

5 ch-r^diTs^s^-^ s i n<Dm&&wsjn£tao. mmmmmn 

de 1 (SfcWu de2) SliRjRittSitl?, #i£j£^»Pf§-*|-w e <Dt£ 

3 8it 9cmis%i&o\zmnm9&&ffim,Lx^2> e z<o^y 

10 T F T 3 2 TT F T 3 4 t§ ^ i 56^^-^*€T 

^-f 1 5 A - 1 ~ 1 5 A-m, 15B-1-15B -mtbtS 1 0 (Dm 

15 M«#&^M«g?E ^lalK&fflVifc^CDljif^t^ViT, Hi 9 (A) ~ (J 

) <d?-i *>tf^^-h\zm-3\,*xmw?z>o 

5 A- 1-1 5 A-m) IZttlsTMm^—? s i n ©##&^J&*Rj«6£fc:£. E 
20 ©IS, 7X¥X^r^±l 83^e»»*5p^Dy^h c kiZttfolsXmg&frfflnm^ 

we i~wem^MtH*^n, m-^A^i^i 6 izu'etuzmmvxmm^—^ 

k + 1#B©;£3£»1 2-k + l«$n5tiiiMi^d e 1^ 
25 jg&tfcJU^Sn. iIF7-f/\*(HlKl 5A-1-1 SA-mCft^SnTV^ 
T-^tWdbTf-^Il 3-1 -5^-^11 1 3 -mfimm^n&o Z\(Dt 
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5 B- 1-1 5B-m) Wbtggf-^ s i nCD##jA^ 

2#S©t£SI&1 2 - k+ 2 355^$nfet^»C^— 3-1-1 3 -m£ 
5 ffiSrTS. 

^©cfc^tc, il, ^20^1^7^/^ (tJtKH/tSBl 5 A- 1 
- 1 5 A-m, 1 5 B - 1 - 1 5 B -m) ^f^l 2 - 1-1 3-n©^)Qi 

®$& 1 5 ' ^<©#£&*i$ra, i3-i~i3 -m<Dmmmm<Dmjj%: 

#7*— ^ 13-1-13 -m©^lb^3»ViT5S^75:S!j{t^pj^ 

5A-1-1 5A-H1, 15B- 
1-1 5B-mtlT, 0 1 0 \Z7jk-t ««»*a*S««EH7-r AHn&££? V=>7c 

15 ^ £ w c m o x i£ b fc zmtcK^nsfc , 04, gi6 33<k£* 

Z> 0 fc£U HI 1 0 <D®feM®m&\Zfe, Sf^JilMwe l-wem^A 
t}TZ>iw^m.& l&TmtSfctb, 2*^Stt4Bl4, 0 6:fe«ktfEI7©lHlE&0!l 

jcjt^x-x-^aiH^-f/tigKi 5 1 8 toras&jffiTsssiifc* 

20 t^«tf§i^5IJ«§ 0 

M^<D^tCmia-r^TOm^H^-r Alsll^ l 5 A- 1 — 15 A-m, 1 5 B - 1 

-1 5 B-mte^-rss^^a&f^^T-rs^t^itLv^'&tt, 

25 3^l8©aB»f!l) o 

Affcttfctt, lH 1 1 fC^Tcfc 5 l£> ^«2^0f^A7Jil6-l, 16- 
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2 &m-f& £ <h£fC, SrifE K^-f /t0ggl 5 A- 1-1 5 A-m, 15B-1- 
1 5 B-m&mcD&m^frZijEi^fttlZ-fnyZrfcls. nffi.P7-(^\El&l 5 A 
- 1 — 1 5 A-m, 1 5 B - 1 ~ 1 5 B -m(:^t§i©£ffiij^©T-^tt 

z.(Dm^m^>^ti:\ mm.Y^^jmmi 5 a- i~i 5 A-m, isb- 

1 ~ 1 5 b -mizMLx zm-r-ommiz mmiz) mm^—^s in&m^&ts 

§fcJ6, m^frWimzmm\zuz> B mm\zvx, m^xumi 6^3*^±^ 

iznm. 5 A- 1- l 5 A-m, 15B-1-1 

5 b -m^m<D^m\^t.^^L\zy'uy^it l Lr^m^(Dy ^j-4 7'-? h u ^ 

15 it, H4©tHi^jco%(D^vie>n§c: t\zf£Z> 0 

m 1 2 iztt-r&5iz, tfA*ii6-i, i6-2©a^^e^, 

-f >k°-^>X^mffl h^>i^^> {SJ^.}lPft^JHFT4 0-l, 4 0- 

2 ^At^ ^ Itl6TFT4 0- 1, 4 0 - 2 V tttf? > F 

20 C?\ m^Xiim 1 6 - 1 , 16-2 Ctt^n^tlfitlC s l , Cs2^# 
&T£^\ AM 7Xt0EffiVb i a s^IStftWl P5P^*Jl/TFT4 
0-1, 4 0- 2^^^Tftf^$i±§C<h^T^§„ 
Z.<D£*)\Z. m-5StF^-r/tIn|^l 5 A- 1-1 5 A-m, 15B-1-15B 

«P5 : tWFT4 0-l ) 4 0 - 2 &5&jIf-tS:tf> £tl £> T F T 4 0 — 1 , 
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40-2 ©wp/l p c it, 06 <Dm$&m.w<Dm^tm 

filCI^lCit), nffiP?^ AHISSl 5 A - 1-1 5 A-m, 15B-1-15 

5 l2HMI©i©»J<!:lT, 01 3{c^-rm^^M^>^tfepI 

fg-eab^o 0 l 3 £ J: 3 cOi©WJi;^7^f>fy-7h'j^^l 

WtTfkimW-clt, Ml 1 (Dmf&lZtiUXT. f-^il3-l~13-m^^T2 
#f»Jb, ^^^©iT^^J^^-^HH^-rAlMI^l 5U, 15D£r@Bttbfc 

io iioii^-, ?K 3 fx^^^- 1 8 u, i 8 Dhm^mmoy-tTmmizffiw^n&z: 

5U{lMtT2*Ofl§A*lll6U-l, 1 6U - 2^^^!!, Tft©r- 
K^-fMIslS&l 5 D£*fLT 2 1 6D- 1, 1 6D-2«JS 

5U, 1 5 D^n^tlllltSf-^^ 1 3 U - 1 ~ 1 3 U-m, 13D-1 
~1 3D-m©Si«l 1 ®*^©»^©¥^T2Srty/t«>> S-x — 3 
U- 1 ~ 1 3 U-m, 1 3 D- 1 ~ 1 3D-m©gi^t^D, ^tCDfrtztf 

20 ZZIZ. SS^^tT^iTilill 2-1-1 2-n&mi%\Zl*'f 

KPWS:2f&K:-p#Sfc8i), T-^il3U-l~13U-m, 13D-1-13 
D-mOmW)^, ^F^-f A®g§l 5U, lSD^Of-^f^Cl 

25 C^41hIS§^J] 

01411 F^^A0ggOfiiJ©|lIS§^J^^'riHll?§0-C : *§c *^Jt#§« 
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omm K7'fAiaiK 15-1-15 -mifctt^ 2 mmmmzmz^-p&i f ^ 

5 ' ©i^ H7^A@»1 5 A- 1~1 5 A-m, 15B-1—15 

5 01 4^6^&)6^i5l:, *MiC#5«^F-7-r AEfg&fci, 4O0TFT4 
1 ~TFT4 4*J:tfn©^VV>^4 5^&i^$nT^§ 0 £©IhI&0»JT 
te, TFT41, 4 2^NMOSlrifilL, TFT4 3, 44^PMOST« 

TFT 4 l^©V-7^gi$^ ^©h'W>^f-^il 3fcSHWSn 
10 TV*5. TFT4 l©^-ht^7>Ht©Plfcil ,^t/V>^C^ii$tlT 
TFT 4 1 ©y— TFT4 20y-h*«fc^TFT4 4© 

h >^n^ngi^nxi/^. tft4i£tft42 tiijfiiLTEf 

15 TFT 4 2©V — Xttit^ntV^, TFT42CHHX TFT43© 
FW >43<££/TFT4 4©y-7^It:ii$tlt^§o TFT4 3te^© 

eA^&nS. £fc> TFT4 3©y-Ml}l f 2®*^Wfi#w 

20 #C*C, ±|B«fiJc©««El«9-f^®»©|5|»»f^fc'PViT, Ell 5 (A) ~ (C 

*««E H A®»^0»*&#l5tefi» 1 ©ff&^W§fw eA, 12 
©##&^f&lfP#-S§-we B^^CIMlttS, £ M^WSl/^^© 
jRie^aW^lii: LT^§. ^©tltifAAi 1 6 I womWiMC 

25 S £MT5 d £ Kck 0 , TFT421CTFT43S1 lTtt&*«S! I w*« 
in«. £©<h^, T F T 4 2 <Dff— h • h'H>IBH:TFT4 4K«koTt^ 
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«fc$g*&$ttTtr>*ODT? (3) x^J&SlU TFT4 2«fi&fP«#T»frr5. 
b»T, TFT4 2©^h'V-^ni:H (1) £>n&mi£V 
g s A«4f5. 

mi, * 2 ©«fra*<W»fl|#w e A, weB^IMtn. I¥ 
5 b<te, 5feT, $ 2 Oitii^Ufli^w e B Sfl5 t UTT F T 4 4 

ti^itts. ^n^ct tft 4 2©y- h • v—xmiz&crcmiEv g 

^^T, ^ 1 ©f tMMIff w e A^ill/^l/t bTT F T 4 3§#il 
10 ^(D^tt«^^C S tJ;oTSrj0«^ H^^A0{^t^LX»^ii<^^ 

TFT4 1 iTFT4 2 <h«^r- h^jl^£tl£ £ tT. #l/> h 3= 7- 
15 mS&^^bTV^fcS?), TFT4 1 ^tSfn^^-eftf^bXV^n^, TFT4 1 

^.ntz.Mm.'T-? s i n£— QnmmzmmvTir^/^i/? 4 s\z$kmv, m% 

^^{itT^-^^l 3 S^R/T^aBg^WT^o ^C7>i!/fP(C^5^T> TFT4 
1 iTFT4 2 «t^ifi^i3B$n-5^^-e, T F T<D&mm.H ^bi^Wi 

v t h^*^±^Lttn«\ ^ne©^^«FB^i$n^^o -r&fc^ 01 
4©ihiss«, TFTo^^^^^td^^-r, #€ii^n^«MfaiiEm(cit^!i 

25 t^lSlTf-^Il 3OTt?>^ Wt^. 
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Mm*. TFT 4 1 tTFT4 2(D^^^JHl6Wfe e fc^^^;USL<D^^«k 
M%\i£* TFT4 1 i T F T 4 2 i TW/L ©I^f U < ttl«f f )i^f i 

5 r whmmmm i diiiK^su tft4 2©w/l$tft4 i ©-enj; 

10 8&H TF T 4 4<D&m&m&&l 40m&hmteZt£tt'V&Z>o t 
FT44H TFT4 1 (Df— b <h T F T 4 2 h t©Mfc»«$ tlfc«^ 

tS^)T^5. ®l&l&fls£bTH HI 4CDHIi^©^i:|^#©»^pil^7?^ 

cm 5 m^^j] 

15 gnu Steffi®®^ s^-rsKHT^s, #0»ik: 

Kl 5 ©m«£F7'l'/ , ?lHi&l 5-1-1 5 -m*fctt^2Hifi^Si^S5 i — ^ 
HH7^ AHIB&l 5 ' (DnmF^-i 5A-l~15A-m, 15B-1 

20 #w^smsf£F^ nsssra:, mim'&m\zfaz>nMY> ; 7^ a®b& (bus 
mfc%m&uft&*>b\z j t(Dmf&\z'D^xwLW'tz>o £tc> 017^ m4^m 

01 7lZ&\,m. TFT 4 1 <D FW >h<r— &mi 3^©KKTFT4 6& 
25 jfA^nt^S. I0TFT4 6©^-h • HK>f|l:«TFT4 7 *tgfjgg$ 
n, M:^2©ffMWifwe B^M^nS. TFT46© 
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?- Y £ if 7 > h* £ <D M * ^ ^ * 4 8 tf&ftl $ nT S . 
lsI8&»fP«04©lfiI8&tl^«lt?a&S©7?, E*T©lfrf£Ba§8Ttt, ^5 (A) ~ ( 

I wj&*TFT4 2 Sill/TT FT 4 1 ^i^'TFT4 6 $Sn5„ £©<h 
1TFT41, TFT4 6£;, h • V-^W^^nT F T 4 4 
10 tfTFT4 7l:ioTS»SnT^SO"C, fiS^J^^Ttfr^-rS. 

friz, i2©ftM|iJPftweB^Mtlit§. £*l T F 

T4 1 *«krjCTFT4 6<D&if—h • V— J*Mlc£D;fc«J5EV g s^t^^ 
4 5*5J;tX^^y\ 0 ->^4 8 CkoT^nfiliSnS. fHl(£>#^&^ 

iisip^w e A&ftmywtmtTz z.£iz^o. *mm f 5 -f /t@Bii^* 

15 Hi 6 t*s*^tWte:3ft*r$ns©T, ^CD^^fS^-A*^ 1 6 ^^UTSiJOttSSt 
H 7 -f / 0 S§ ^ © » * & * £ fx 5 E <h 7? # § . 

T-^»ffiftlHllfif d e SKV^;Vtt5. TFT4 10^-h-V 
-XfllffiV g s ta^/IS^ 4 5 ia^T^JI^nT^S©! 5 , TFT 4 1 

ttft**T?»f^^TV5n«r, tft4 i zmnzmmu (5) 5£<z>##&**8(e 
•^^^-msst 1 wdtf-^t 1 3 (Dmmnffi 1 d s&rr*. 

^dX, TFT4 6©f^ffitOUT^t?.. 1^4 ©IHg^&^Tte:, iuj£b 
Tc&OiZ, ft^fglw, 1 3 OlitI I d «^tT F T 4 HI 

^oTft^^(0T% (5) (6) SiDIw=IdrvTfeoL )fcf£L, 

25 utl»TFT4 1 &ffinZ>m$HI d fifrfWgMC*lr>TF W > • V— 

tffVd s fc&#L£:V*£l,fc»'&*T?&S. 
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5 **ii^t5, ^Jbfl>S$/ 3 — FW >©ttt*J?1r*M 

Ids=/zCoxW/L/2 (Vgs-Vth) 2 
10 X (1+AVds) (17) 

T? H W > ♦ V-XfliEVd s j&SRI— TffeW-n«» «#&<£-«flf£ IwtOLE 
DizrMnzmm Idrv £fct— 
15 Slftte^J-U m 1 7 <£>imS&<£>«jf££#;t§o 017©TFT4 6©iff(iai 

fc£IEW)H#© H l^-f >«4fc<J!>:fr]&«HH»&, TFT46©HW> - v — XWIE 
Vdsfe^t<S:D, (17) ^fcSTB»nfJ, 

T^r- h • y-xrilJEVg s Mt^oTfe, HK>« V — XW«8K I d 

20 s «ffi»^©^^jra-rs. Iftnn i w«k dol EDUSti 

I d r v^t<ftoTIfB-|[H6;K 

OLEDtlltlSli I d r v}JTFT4 1 £^n£ ©T\ 
^TFT4 1 T©*JBEI$TJ&**:#<;&:9, F K (TFT 4 6 ©V — 

X«&) *t±#t*. £©£r^ TFT4 6©y— h • V — XRSfcJEEVg s tt/h 
25 £<&D, £n«OLEDfciftft£>«iJK I d r v£/h£ <~? Z>Jjtf]\Zfcm-t 

%BMLVT, TFT4 l©FK>im^t<I»t§ui^tff, TFT 
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2:©»f^*<tD^<fft>-«rSfc»JCtt, TFT 4 1 , TFT46^CFH> 

5 • v—xmm&v a s £*rr& f w > ■ v-^^ti i d s < 

20 S§ 1 9 tltiEttMl©!^ H^-miHlgS (CD) 1 9-1-1 9 -m£ 

g§j ilS-T) 19-1-19 -m}*. #ffi*S»d^— 13-1-13 -m© 
a— SB fc&fl* $ tlT v> 3 o 
[|f£ 6 

25 Bl'9tt, r-^^H7^f A'lUgSl 9^^-rsmjE«^)i^«g5gH^f A 
|Mg&l 9 - 1 — 1 9 -m©^#fi5^:lHlK^J^^TlHlgS®'e*§ 0 Mtfa F 7 
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-Ot®&l 9-1-1 9 -m<D&*\Z£:<mVm&ffil&tte-DT^2>a 

il9^S0|&d^i5i:, ^mizmzntfi K^-</t[Hlg§^, 2OC0TFT5 
1, 5 2*5J:r/l ^©^r^A°->^ 5 3^f»i^$tlTV^, TFT5U1 5 s — 
^§1 3t^7>F<h©Fl^iI$tlTV^o TFT5 2H TFT5 1©^- 
5 htMAMl6t©F B lCil$nTH§. =^A 0 ->^5 3te, TFT 5 1© 

tf— bttf^y f tvmizmmztiTu&o z.cD®$&m~?fe, tftsi, 52 

(Dw^&frmz, m^Qfrmmm^we %mw.vtm c^^t«, mu^^) 
xm^Aijmi 6iznmvw%mnTz>£. tfts 2^i^it^5fc^ 

TFT 5 I©y-h • y — XPeimEEVg s ^tt^tBEVwi^S. 

£ V wte, »*a*«!llflr#w e *«*S*?5KS8 t&otfe^t 
15 ;V>^5 3CJ;oT^n5. T F T 5 1 ififfiaffi&TZWlfc LTV^ntf, TF 
T 5 1 £^n£^M I d 

Id=/iCoxW/L/2 (Vw-Vth) 2 (18) 

tfcZo U:#oT, tf^iJIVwCioTT-^Il 3<DIE1j«^ I d£ 

^t-hsi2o (a) ~ (g) iztt;-?* ^(Dmrntm^mizumi <om 
&tmm-c$>z>(Di?. z\z\^u^(Dmffltemmiz-?^TU%m-tz>o 

, 0<£, mi 9 tmm^ftizfem-nn&ttisx^vT^&o ^mz^zmwiF 
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T 5 4£3&tabfc#j£fc&oTV>5» TFT54H r-^I13i0TFT5 

ioi«K>t©Mici«$n, © y- h d e s n § o 

dCDIU^jTfe, TFT 5 1, 5 2, 5 4 INMO S Ti^bTV^^, 

d^ck^fC, f-^il 3«h©TFT5 l©FK>t0flt, 8KS&fflfBUg# 

©S^&^rr-^ 1 3-1-1 3 -m<Dmm*3£K\Zftt>i*:Z>Z\t\z£'z>T 

^n^n<Dmmmm\z&m&§i-Fz>. 
m 8 m&m 

«a£H^'f/tlHlKTtt, H2 1(DIhI8SJC, TFT 5 1 ©d*— h £ F >£©M 
JCgHffiSn&U-fey h T F T 5 7 <hx TFT 5 1 ©y— hiTFT 5 2©V— X 
i©BBfc^i»$nfe"x— ^»#ii*^^/V>/^ 5 8 t&j&bnL&flSjfct&oTV* 
20 2>. 

id^T, 0 2 1 ©HH^ra^ JW^-x— ^^<JEE©^T?#^.&tl, 
©ic^^A'f^S 3lZ&W£tl. fO^$nfcfffl:S^TTFT5 1 

ffi^tef£^< (1) Slcf^Tllfll^tf^^f, PHI?© £3**1 §W 

25 
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TFT 5 7 CioTTFT 5 1 (Dtf-Y • K K >&JS£©»IHNtSCWK:|gi»3 
■Br^l&^Sffofe^ TFT 5 1 <D*f- h tm^Atim 1 6t§r-^*fM 
3r-WV>^ 5 8 laoT^i^^tSM^^iiaO, TFT51©1 

5 te&^o ETFfc* 02 3 (A) ~ (D) ©^-rs>^t-h^V^©*# 

TFT5 4^>tlTfe§i#, U-fey hTFT 5 7 <Dtf— blzmu 
^;KOU-fey hi^r s t ^5CiCioTSiTFT5 7 *^->JKIBi-r 
-6c t5t, TFT5 1©y-h- Hl^-T >^«^,WtC^$n-2>^, d©<h^ 
10 TFT5 4^t>tti^oT, t-»6TFT5 4M^TFT5 1^ 

vx^f^>\ t iz^-oxm,m^mnx^^r^&, tfts h • v— xra 

#K:> TFT 5 4©^— h^#^te>nS(B»fll-^d e WUW££:5 21 1 \Z 
< toTTFT5 4^7t»?)t 1 T F T 5 1 *WLtlZ>nW&. Jftl£<Dmm 

is ^mmvrz.wz^uizfsi^o -e© hk > • mwtft 5 7 k 

J;oTSIS$ftTV^fcfe, TFT 5 1 © K W >:feJ:W— h ©«4fcWUfcJ6K: 
feTLT^t, f®WFT5 1 ©b^-fitV t h £&o fe^ffi-T^rTS. 
il©<h#> TFT5 2<Dff— hfcMU^JV&m&iLfrtH&m^vreifiWtaiStL* 

z\hx\ m^xtsmi QUffifeomfc (*mx\z, ^7>H^;v) c^nt^ 
#HffiVw£EP2nrr&o 

if^A^J^l 6tTFT5 l©^-hi(t ^-^»^^^^^A°~>^ 5 85 

Co, Cdtnt, TFT5 10^htfitt«fc 
25 AVg = VwXCd/ (Cd + Co) (19) 

m^mfcvwommizfcv g=v t h-e$of^e, tfts 
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i ©y- h • y— xmnfev g s 

V g s=Vt h + AVg 

= V t h+VwXCd/ (Cd + Co) (20) 

5 d-^mffiVwGDEPifl^taTFT 5 2 ^ttlirL, T F T 5 4 (Dif— b \ZM 
mmnm^d e l4A§rillJ:?TSiTFT5 4 ^t>ltlittlH TF 
T5 liaoTT-^l§t:lWn§, £<Z><h#. -^(Z^afNi I dte ( 1 ) 5£ 
££££ (2 0) 5£^£ 

I d = /zCoxW/L/2 {VwXCd/(Cd + C o)} 2 (2 1) 

io £fcz> (ut. z<Dmfc&mmmft£m-fz>) D (21) ^itwivthi: 
^^te^ztfrz. mmnmm 1 dSTFT 5 1 ©bi^Mv t h©«e>^#^ 

15 /V>d? 5 3^-^»#&#-^/V>^ 5 8©B3*S<h^^>H^©FRT^^^$ 

f ^ <d m \z mwt £ m § u n^© $> o , tomom^ £ # » 

i2 5tt, m8\3&M<D$zizm(DmMM%7jkT®mm'V£><o, m$>. 024 
25 zzmmufrizum— ^^#bT^tt^?.. #^#y^3«sftK^-fAiEis§ 

Tit, r-^f tM+t Ay^ 5 8 ©t^Il; - F (^ 
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ETFfc, «M!)(C^§m^H^-1 > /tI5lgg^l,f^^^^T. HI 2 6 (A) ~ ( 

5 d) (D?^ *>tf?v-h&m^Tmm~r2>o vty hm^mizu, 024©® 

mWlhmmiz, TFT 5 7 ©y- h tcift U^)V<D U -fe y hm^lr r s t 
iCcfcotiiTFT5 75t>^IiCt§c:tt, T F T 5 1 <Ddr~ b • H 1/ 

&\Z. TFT 5 4 0y-h^4X5n5IM^d e^tl/^Vt&oTTF 
10 T5 4^7^i!:S§t, 0 2 4<£>®S&0!l£lHilfC:, TFT-5 l®y-h*«fc 

FT 5 2 ©y— hH4^.&n5ftMMi^we D v 

^^«9fcfffe(C#UP$tlfcTFT 5 9^U-t^y Mf r s t (CJ;oT^->^t 

15 fC&^o 

^©^, Uiry h##r s t jSSfiWt&Sitt, TFT5 9ttt7ttl 

«-^«jgEvw^»h^>^^^ 5 i (Dtf—bizfcmtstii w-h • v— ^ 

W\(D^O\Z, Uiry M&fWK. m^Xiimi 6^TFT 5 2 
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inH^lT. m 2 5 <Dm$&MTl$* TFT5 9 1li:oT^l:^t/V>^5 

(a) ~ (d) iz*-?£5iz. ?-&mmm®&^<Dimnmj£vw<Dm%Th&m 

[fl$4£jfiftgflB] 

fim&7*Tzfny m*, m 1 8 tmm^mzum— 
-r/jto^, M3mmmm\z% ! &yz^4 7^hv?7,mm7Kmw-cfe, 

^h^-i-AlHl^l 9^im^<D«E##)X^MS^^^-<A^(HlS§ (CD) 19- 
15 1-1 9-mCJ;oTl^$nTV^<Z)iaftT, *ll;f»*iJ^3 T £ 5V ^ 

vbu^xiisgtTK, ^-^f^aihis&i 9 ' ^3^i©«Eif& 

H^-T/^lHlS§ 1 9 A- 1 ~ 1 9 A-m, 1 9 B - 1 ~ 1 9 B -m, 19 
C - 1 ~ 1 9 C -mtCioTl^^nr^S 
fit, 3^©«EE«#&^ll«^F^A|pJjgl 9 A - 1-1 9 A-m, 
20 19B-l~19B-m, 1 9 C - 1 ~ 1 9 C -m £. IT, flcizELfclg 8 

>^m^^^^«^^M^$i±^»f^^ffo7t^, TFT 5 l<D^f—btm^r 
A^il&i^fi^^f^ilit, TFT 5 1 Obt^IM^o^Tt), 
Ig»j® »E*ni £ 3> tz ^ £ 5 £ b F ^ -f A lilSg ^ e> n £ 0 

25 «EE«#&^m«M f ^ -r asss £ $ mmz 3 
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ITS, &£^1t-r ^l/Kl&V^T, @28 (A) ~ (C) \Z7jkT&0\Z., 3 3*1 

iz^fcz\t~r:\ &*(DWimzi^m<D®x)Wxmm (ih) ^m^zt^ 
15 [in 5 mmmm'] 

20 iPx.T, m-^A^^l 6 ttf?> b£<Dffl\Z, iAtt'NMOSh7>y^^*S 
&£U— (LK) 5 5$tiL^&#^<i:LTl^ 0 

jc^viT, rnj &w%&&^~xum&&&mmsi?a<Dm&izffim~t% 0 z. 
mmom^oh^-i ^)v\z^xm^xt)mi 6\z rej i^jw, m% 
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MfC&t^T, TFT 3 1 {3=koT{f-5f A*H 1 6 OtiC s Si'lCfibtlfc 

wmmn^^ ^ft-^sti, 030 t^-rj;?^ i§AMi6©tjsE^ 

5 TFT3 l©LtV^tf:^§^^5^<i:T^^. dCDct^fC ff^A^^16© 
lffTObTTFT3 1 ©b#Wfiifi£Hc£:££, TFT 3 lCD-f >t°-^'> 

TFT 3 1 ©U^Viltifi^kl^ViTfe^-^Mtt^ttlSEWWaKlteTb, JLSfi 

icgstn^m^itirat" s. jm«, H4fcjK^*WF7^niEig&fc;:&v*T, tf 

20 ItlWttT, 02 9 \Zm~?&5lZ, U-^if 5 5tlTNMOSh7>v 
^OU-**-? (LK) 5 5§, <0fl*.«, 

25 ci(D«k3^, (s-^-a^^i 6 h&mntiLtnmizv-zm^s 5&*arrs*i 
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MOS h7>y7^^^§yjf t-y|f (PC) 5 6S8«l/fc^^t 

15 sisii&fc^T, m\z&^#u-*m%jktsmz&\,*mm&m?%m&&&z> 0 
ms 2T(t m^&&mi&m(D7'--?m<DmtiL& o vt^§i^^i/T^5. 

m^tK^-rniHjgg (w^tti, S4 0S^) ©tft3 i©itws^ovg^t 

20 fflO'J-f*? 5 5fcffi;l/fc«'&K:jgJ:?>#S. 

TFT3 1 fir-^Hl 3fiDlil^Ct7^SI^D> *«H«fcttVi*>«) 
25 5H»n©5RI££fcS. 
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c:©J;-5^, {f-^A*^ 1 6 LlEnnVd d t©Hl:^'J?t-yif 5 6 £ 
#/&-r £ Z. h h pJ^T-* £>„ 

»j^<t^B#^fow^fT-5cfc-5 stress, cinicfcn^ mi 
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5 mm. & m% r § © 5 s — * ft^sfn $ nx & § t . 

^%z\£iz£r3T&mm®mzttir&mmwm<Dm^&&mM&ftomm®ffi£ 

2. Mmmmmv&o&xte, m.fi^mmz^^xnm.^mt-^^mm.^m 

10 f^f 

^vxmmmm®mo^^izm^z\^izjz^Tm^m^<Dm^^^ffv 

3. w^mm®mtm%zm.%^^-^m.mzw^^n. wmm^mu^n 
15 momT-fewrz mmunfflizxuwvrcnm^mmizmmvxmt's, 

*m^<Dzr-*m<D&* izi&ife-r&mwi^ii&m'rz 

4. mmmmmmtmmmmmm^m^mx^-x^n. zwrnrnzmmiz 
^m-tzmwkn^i,, z\(Dmmmx^m^m&^mmuw^xuwr^ 

20 z. t&wmtT&m&m 3 mm.<D7?^-4 v u^x»gt. 

25 MfE^gBte, H&f5^1©«^^h^>^X^<D^r-h • y-XW^C 
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witzmmmz. hub** o^nnrnzm^xwrnm^o^— 

10 mmmmmmt. mtmmmm&nm<Dmx-$-%_zn. zwrntiazmm 

iz^m-tzmmmt. z.fDmmuxmmi.rcn&^um'r^uwmt. m&i&i& 

mtt&t&m t mmmm ®ss \z m mmmm m itmmt % mmm 1 0 m \z » 
15 mmmmmm(DW%&&mzimm®,~?:W){ttz>'( y^-^y^mm b ? 

^> mmmmmmfimm<Dmxm%-znz> z. tiiZk-Dx^vy- b • v-xiwk: 
20 mjE&^£-?z>mi <Dmm)i$&b7>z?7,#%^%h. 

wmumm, mmmi<Dmmj}mb7>^x$><D5 s -b • v-xmiz 

25 ftuiHjg 1 h 7 >^x^ iimmmmmmzmn^mmmm^^ 

46 



BNSDOCID: <WO. 



.0239420A1_L> 



WO 02/39420 



PCT/JPOl/09735 



8. mm^>¥-y>xmmmh5r>i?7,?te. mm^Konm^b^y 

io z.t&&WLt?%m*£m7%?,m<D7z : Tj b u^xs^sto 

io. Mtzmmmmt, mmmi, l m2<D i mm)s^b?y^x$ tuxm-cD 

~3< mmm 2 (Dmmm b ? >i?x? \z uommt^mftmrnzno 

$jjh b ^ y-yx? tzmm&tcummrzm 1 ©tw y^m^t. mmm 1 <om 

20 mwm^mw^L d izitmmm 1 43 &z$% 2©^y ^m^*& 

mvtmti^, ^(Dwr>&frmTmizfeMmm2<Dx^ ^^m^^mm^m^v. 

z.t% &m t~tz> m$tm 5 tzm ©7^T^7*-?hu^7 m&^mm. 
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$jjn h ^ >^x^ t *ss«*fcj4jwfr*SB 1 <otw y ^ae^t, tutsig i 
15 is. gjfE^i&ins&te, Mfsfgi ©x-r y^f^t Miami ®i#Mh7> 

b7>yX^© KW>ty-h £(D^£fg^£fcte^$rT£!?l3<D;W y^ffi 

20 tufB^lom^^b^>^X^^MIE^2©x-f-/^^fcJ;D, * 

fcfufEfg 3 ©m^im h 7 >z?7s$i>mwm 3 (DX-f yT-mtt&Q > F 1/ 
-<><ty- h<ha*&J&£ftfctt&£*3£#, cine h^>-^^^© HK > • 

16. MfB^I^(7)5 ^ -^^#^^^&nfe1tM(DWIBig»JlHIg§«^ m — <D 
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IS. BtifB|g»jlElg&^*5^T, 

15 19. MfB|g©II!m«, MfB#^^^^^A°i/^(D{§^A^«ijy- H^m^ 

tl2>Wifcifint>tiT £ m lz , huhBT. -f y n§ £ £ £ <fc o Ttu sB 

•^3i^^^A 0 ~>^©m^A^WJ7-F*mfB^©ttfit^:?) 

20 zL£&ftmt?zmntm i stEm^r^^ ^ h u^xi^gi. 

. 21. mummmmt. 1 *©T-^«t^viT 2 ^it oi^^n, — 

25 

49 

BNSDOCID: <WO 0239420A1_I_> 



WO 02/39420 



PCT/JPOl/09735 



22. MtEfgftiEiggte, i *(D^-$mz~D^Tz%*m,-t~Dmtt*>n, $>%m 
z. t ft ?.i ^ 2 o fem^T ^ t-^ h u ^^a**si. 

5 2 3. MBB8g»lHlKS«^-rs MfBl®St[ElE&£*f§J&T£ 

zit^ttts i ib«i<d t # ^ ^ ^ h u ^ x mm^mm. 

xt>m*m v xm &mnm&^ mtmmmm * ms-r soc ^ o x m mm # a 
15 2 6. la^iiss^vhu^x^fcSHg^ns^tfec ^n^^iu^iHig&^s 

20 S^&oT. 

50 

BNSDOCID: <WO 023942QA1_I_> 



WO 02/39420 



PCT/JP01/09735 



mmmmmmz, bu^>t^-bt^mm.mizmm^nrz^miz$>^> 

2 7. jtuf3Ml0i&K::mt£iiuK^ 

£ h ^#ftt?.itl 2 6 IB«©T ^ ^ ^ ^ h U V Xigili. 

15 2 8. mm-i >¥-¥>xmWkmh7>¥x$\t, mmmiomm^b^y 

2 9. ffjlB^ >t°-^>X^mffl h7>yX^i Hfif3^«jtEl^^^tt6»n 

3 0. ilf)f3^*©^-^^l;:13:tt£^ 

&\zMVT&mizmirt>nx^z> 

3 1. «uf3iSi!i[II^«> SufBJgl, fg 2 <A«#?Jm h^>^X^<hUT(WI— © 

51 

BNSDOCID: <WO 0239420A1_I_> 



WO 02/39420 



PCT/JP01/09735 



5 32. mmmmmmt, mtzmmmmzAtiT&m^AtimtmmmioinR 

3 3. MI3|glfrlHli?§«, fufBfgl, l20«^Mh7>^^tl/tgl^ 

15 tffiflBftl. ^2®l#Mh7>yX^H # l/> h 5 ^-IhJ!&£7« 

£<h£#tfc£T31t;&gi2 61B«©7£7 5^ ^ h U^X»gl. 
3 4. MIB^lblHlgS«, fl&BB®fcf*$R£A*t*S(MA:&*&£l&fB&l 

20 J^JH h7>yX^®y-h £M83JfS 2 Ol^I h ^ >>>X ^ coy- h £ £i£ 

3 5. MIB|g»JlH]ggiC43^T, MlBf&l 0)m^^h^>^X^<D^-^^)Vm 

52 

BNSDOCID: <WO 0239420A1J_> 



WO 02/39420 



PCT/JPOl/09735 



3 6. mmmmm&fe. mmmico^ ^^m^tmtEmi<^m^j}^zb^> 
mmmi(Dmmj}^b^y^7,^^mmm2(D7,-i y^m^z^Kt. s 

10 ^MfBH3 ©«^mh^>^X^^H«f3B3©^-f -y^i^fcckO^ =&£K!/ 

15 37. ^ i ,^2 of i^it;^ne.swfcii3ti^trf ii^tt^f 

3 8. mummmm^ mmmm^o^-^mmzmif^n. mmmmmm^ 
25 «ffi©7^T^T^«^i, muunmzx&m\^tc.mfr&mmz^wkvxm 
%mWi*<D^-?m<D&*\ l z@k%$i-?z>mm^tz^-tz> 

53 

BNSDOC1D: <WO 0239420A1 J_> 



WO 02/39420 



PCT/JP01/09735 



5 £££#$t£T£lt*gi3 SfBfcCDX^^ h iJ^XitiXl/i/ 

io lE^^tsi i ©t^M h 7 >->^^m, 

15 £«h£#ifc£T£I!i:Mt3 913*^7^^ ^ h U^XSfUl^^ 

4 1. ^1,12 J;^iin^«MK^^7tS$^tf#^«^W-r^>W 

20 m^r^mm^^m^^zs^mmm^znmmn^m^'r^mwc^o^-^ 

54 

BNSDOCID: <WO 0239420A1 J_> 



WO 02/39420 



PCT/JP01/09735 



4 2. gffB^MgBte, Fl/-r>^y-hi^«m^fc^m$ti^^{c^^<h 
10 iE§14t5l 1 OS W K 7 >y7^ 

15 tasaas i (Dnmj)^ b ? >i?z? tmizmmmmizmmmmmm&ms 

-rz>mm.m£e>m\z. m$zmmmm<DW%&&m\zmmnmT*mftTz^ >tf- 

20 43. mm-( >t:-$ r >xmmmh7>^x?te. mmmi(DmnmMh^> 
tmmMomtez h^^^-e&o, m%^mmm^m\zm.n e>n-r^£ 

44. mmm^^^-^nmzmn^nrzmtwmm^^uy^it^nT 

25 

55 

BNSDOCID: <WO 023942QA1_I_> 



WO 02/39420 



PCT/JPOl/09735 



-3< m IBIS 2 © h 7 > ^ 7s * \Z <fc § x - ^ fe © IE Wl t * B#^f'J W fcfr 5 

47. B&iaiE»jiEig§«, mmmi, Mmm2(Dn&%i%:b?>vx? tvxm 

25 4 8. ft(gBJ£iblEl%tt« lufBili^1f#^A^-r?){f^-A^J^<hmrlBII 1 

^ h x £ *«s«*fc«a»f-rs» i cx-r ^ m&m 1 ©m 

56 

BNSDOCID: <WO 0239420A1_I_> 



WO 02/39420 



PCT/JP01/09735 



4 9. fulBHIl, MIB^2<Dffi#^h^>> ? 7 > ^^^^T> fufBfg 1 

10 ^<D^^^)vm/^^^)v^y)^±^ 

50. mmmw}®&\$^ mu^i<d^ v^mj-tm^w.ivmmA^h^y 

25 5 1. MfB^ic*©^-^^tKtt^tlfc^ffl©mfBIEWjtl]!^«> 1^— © 

57 

BNSOOCID: <WO 0239420A1_I_> 



WO 02/39420 



PCT/JPOl/09735 



5 z.t*&m£?z> m^m 3 7 ism© T^f-r^hu^ xstix u * 

5 3. Mf31El!j[Hlg§^*5ViT, 

ttiiRnft%jMb7>>>x*&*<Dtf—b - b >m&mm<mz.mm-£ 
20 nsi^fftnTVisrit, mibt^ ^ ^^^0^$ n§ 1 1 i ^ xwie 
» * a° ~> $ (Dm^Atimm j - b tmuwrM on®. tt£%> 

25 E <h^#^^-r^»»^3 7fB«fe<DT^-r--r h D ^*MWax]^ 

58 

BNSDOCID: <WO 0239420A1_I_> 



WO 02/39420 



PCT/JP01/09735 



57. mBmmisimit, i *©t-^^co^t 3 ^^tten, &z>m 

10 bn;ia.^y±>xm^^Mo 

15 59. mmmi^mm^xti^^m^xts^hm^m^tcDm^^-^m^ 



59 



BNSDOCID: <WO 023942QA1_I_> 



WO 02/39420 



PCT/JP01/09735 



® 

m 



CM 



CM 



CM 
I 

CM 



m 
m 



c 



(D 



I 

K 



CO 



CM 
I 

CO 



In 



C 
I 

CM 



J 



< 
ojr 
ijiin 

CO 



o c/> 



O 



CM 
1 . 






LO | 






V 




CM 
CO 


CSJ 






Cvl 


o 






CD 
























O 






we 



7 



CD 



8- 



i 

in 



1/36 



BNSDOCID: <WO_ 



_023942GA1J_> 



WO 02/39420 



PCT/JP01/09735 



FIG.3 



mt/tm 




23iEfl«i|i2i)f 22»iegS 



FIG.4 



de 
weA 

weB 



CS 

-e 



lw 



13tH 

M J Id = lw 
r— jf~33 



-32 



HS-31 



± ^35 



~ Cs 

5^ 7?Z W 



16 



17 



sin 



3/36 



BNSDOCID: <WO 0239420A1_I_> 



c 

Si 
o 



FIG.5 



(A) weA 



01 



(B) weB 



(0 l» 




(D) de 



n 



si 
'71 



WO 02/39420 



PCT/JP01/09735 



FIG.6 



13?- 



-O 



08 i. 1° 



ld = lw 



HL-33 



de 



16 



17 



777, 



weA 
weB 



=p Cs 



1 

34 



1^32 



J. x35 



1C 



31 



r 



fig.7 




5/36 

BNSDOCID: <WO 023942QA1J_> 



FIG.8 



14 

g 



15A-W 



CD -CD 



x 



T 



12-1 



12-2 



11BMUBHBK 



13-1 

s 

13-2 



X 



^ 15A-2 /1H 



15B-14 



18% 



CD 



H5B-2 



17-2 



we1 we2 



13-m 



Ml 



CD 



15B-m— ' 



CD 



wem 



-< sin 
-< de2 

-chck 
-<hsp 



WO 02/39420 PCT/JPO 1/09735 



FIG. 10 




sin 



BNSDOCID: <WO 023942QA1_I_> 



8/36 



WO 02/39420 



PCT/JP01/09735 



"T" Csi 
It •*+" 



CM 



CVJ 

I 

CM 



CO 



m 

m 
m 

■ho 



CVJ 
I 



C 
I 

CVJ 



1 



CD 



CVJ 
I CSJ 



O t/) 











CD 


CD 















< 

LO 



O 



o 



I 



T 



CO 

to 



o 



I 



CD 






| CD 







I 

< 
to 



I 

CO 



\ 



o 
o 



) 

GQ 
lO 



O 
O 



Q 
O 



f-7-f 

LO LO 



ft 



7 

OO 



CSJ 

-<.E 



9/36 



BNSDOCID: <WO 023942QA1J_> 



14 



15A-U 



CD 



FIG.12 

l 12-1 



12-2 



111 



MfflOHB 



■13-1 
13-2 



13-m 



12-n 



17-1 



CD 



U5A-2 



L 



16-1 



15B-U 



CD~ 



CD 



H5B-2 



CD 

3 



CD 



CD 



IK 



J2H 



15A-nH 



CD 



CD 



CD 

H 



15B-nH 



CD 



r-i 



40-1-v> 
£cs1 



-16-2 
<de2 

<hck 
<hsp 




WO 02/39420 



PCT/JP01/09735 



FIG.13 



15U 




sin3 



180-^ 



sin4 



11/36 



_0239420A1_I_> 



WO 02/39420 



PCT/JP01/09735 



FIG. 14 



CS 



lw- 



weA 
weB 



16 



^13 t- 



sin 



X 



43 
42- 



53 



77Z 



41 



12/36 



BNSDOCID: <WO 023942QA1 J_> 



WO 02/39420 



PCT/JP01/09735 




13/36 



BNSDOCID: <WO 02394-2QA1_l_> 



WO 02/39420 



PCT/JP01/09735 



FIG.16 




BNSDOCID: <WO 0239420A1_I_> 



14/36 



WO 02/39420 



PCT/JP01/09735 



FIG. 17 



cs 



lw- 



de 
weA. 
weB- 



r-m 

\ ld=lw 
— 43 



HE 



i 



16 

± 
17 



,42 



sin 



n 1 



47 



48 



45 



44 



-46 



41 



777 



777, 



15/36 



BNSDOCID: <WO 023942QA1 J_> 



WO 02/39420 PCT/JPO 1/09 735 



FIG.19 



7- 



s»n 



16 



we 



J 

52 



* Id 



51 



VS 



I 



Vw 



^=-53 



57? 



BNSDOCID: <WO 0239420A1_I_> 



17/36 



WO 02/39420 PCT/JPO 1/09 735 




18/36 



BNSDOCID: <WO. 



.023942QA1_I_> 



WO 02/39420 



PCT/JP01/09735 



FIG.21 



sin 




19/36 

BNSDOCID: <WO 0239420A1_I_> 



WO 02/39420 



PCT/JP01/09735 



FIG.22 



de 



we 



sin 



VS 



16 



I 



54 



_ 58 
ZL S 



52 



57 



rst 



• 51 



I" 



53 



77Z 



(A) rst 

(B) we J" 

(C) sin 



(D) de 



FIG.23 



Vw 
■ GND 



20/36 



BNSDOCID: <WO 0239420A1_i_> 



WO 02/39420 PCT/JP01/0973S 





21/36 



BNSDOCID: <WO 0239420A1_I_> 



WO 02/39420 PCT/JPO 1/09 735 




22/36 



BNSDOCIO: <WO 0239420A1 J_> 



UIS >- 



91 



1 



'xr 

Hffikj' 03 



1 



2-961- 



2-86H 
H61 



03 




U 


re! 




03 1 


~n 


it! 


-.03- 


— ao 4 



HI 

si 



mm 



1 



l-ll 



HI) 



31 



I 



HI 



4-361 
•1-861 

H-V8I 



B 



h 



WO 02/39420 PCT/JPO 1/09735 



00 
C\J 



$5 ' 






Iff 

m 






M 

m 




s 









•HO 



■HO 

in 



•On 6 

if 
3 



ifrmfr 



■rtO 

Tin 



IK »5\ 

tan <r* 



CD 



$9 



4u 



IK i5n 
00 



o 



24/36 



BNSDOCID: <WO. 



.0239420A1_I_> 



WO 02/39420 PCT/JPO 1/09 735 



FIG.30 



mm 



TFT31 <D 









LK&L 

/ 





BNSDOCID: <WO 023942QA1_I_> 



26/36 



WO 02/39420 



PCT/JP01/09735 




27/36 



BNSDOCID: <W O 0239420A1 J_> 



0 



WO 02/39420 



PCT/JP01/09735 



FIG.32 




28/36 

BNSDOCID: <WO 023942QA1_I_> 



WO 02/39420 PCT/JPO 1/09 735 



FIG.33 



-t- Vdd 

106 T-m 

105j£S» OLED 



104 



.102 



03 



777, 



BNSDOCID: <WO 0238420A1J_> 



29/36 



WO 02/39420 



PCT/JP01/09735 



FIG.35 



1 28 f-Hfc 2$ ^ 



124~lb-I 



125 

I 



-> 

126 

J 



123 
— -c|[~-1 22 



T. T 



iT * 



7 

27 



OLED 

— Vss 



0239420A1 J _> 



31/36 



WO 02/39420 PCT/JPO 1/09735 




32/36 



BNSDOCID: <WO 0239420A1 J_> 



WO 02/39420 PCT/JP01/09735 




BNSDOCID: <WO 0239420A1_I_> 



WO 02/39420 



PCT/JP01/09735 



i i -mmm ^^^-mmmrn^ 

12-1—1 2-n — j£&m 

1 3-1 — 1 3 - m, 

1 3 U - 1 — 1 3 U - m, 

1 3D - 1-1 3D - m ••• "r — $ H 

i 4 ••• fEL^mmmm'gi 

15, 1 9-r-^8F7 / f aiuss 
1 5—1 — 1 5 — m , 

1 5 A - 1 — 1 5 A - m, 

i5B-i~i5B -m-mmmg&frmmm h ^-r a ess 

16, 16-1, 
16-2, 16U-1, 
16U-2, 16D-1, 

1 6 d - 2 -m^xtin 

1 8-7K¥X^tt ( H S CAN) 

1 9-1 — 1 9-m, 

1 9 A - 1 — 1 9 A - m, 

1 9 B - 1 — 1 9B-m, 

19C-1-19 C -m-mffi»#^^M«^ H ^-f AEIK 

5 5 - »J — ^ 

5 6 - "7° U ^ t-^^'f 

3 6/36 



BNSDOCID: <WO 0239420A1_I_> 



INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/JP01/09735 



A. CLASSIFICATION OF SUBJECT MATTER 
Int .CI 7 G09G3/30 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 G09G3/30, 3/32, 3/36, G09F9/30 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2002 

Kokai Jitsuyo Shinan Koho 1971-2002 Jitsuyo Shinan Toroku Koho 1996-2002 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate! of the relevant passages 


Relevant to claim No. 


Y 


JP 2000-122607 A (Seiko Epson Corporation) , 

28 April, 2000 (28.04.2000), 

Par. Nos. [0051] to [0052]; Fig. 4 


1-10,12,16-18, 
20-21,23-31, 
33,37-45,47, 
51-53,55-56, 
58-60 


Y 


Par. Nos. [0035] to [0040]; Fig. 1 
(Family: none) 


23, 58 


Y 


JP 2000-81920 A (Canon, Inc.), 
21 March, 2000 (21.03.2000), 
Par. Nos. [0013] to [0023]; Fig. 1 
& US 6222357 Bl 


1-10,12,16-18, 
20-21,23-31, 
33,37-45,47, 
51-53,55-56, 
58-60 


Y 


JP 9-114423 A (Sharp Corporation) , 
02 May, 1997 (02.05.1997), 
Par. Nos. [0052] to [0055]; Fig. 4 
(Family: none) 


3,16,20-21, 
38-40,44,51, 
55-56 



Further documents are listed in the continuation of Box C« Q See patent family annex. 



Special categories of cited documents: 

document defining the general state of the art which is not 

considered to be of particular relevance 

earlier document but published on or after the international filing 
date 

document which may throw doubts on priority claim(s) or which ii 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 



"P" document published prior to the international filing date but later 
than the priority date claimed 



"T" later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y* document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

"8c" document member of the same patent family 



Date of the actual completion of the international search 
23 January, 2002 (23.01.02) 


Date of mailing of the international search report 

05 February, 2002 (05.02.02) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



BNSDOCID: <WO_ 



_0239420A1_I_> 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/09735 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



WO 98/48403 Al (Sarnoff Corporation), 

29 October, 1998 (29.10.1998), 

page 3, line 19 to page 6, line 14; Fig. 2 

page 6, line 15 to page 8, line 2; Fig. 3 
& EP 978114 Al & US 6229506 Bl 

& KR 2001020114 A 

JP 11-282419 A (NEC Corporation) , 
15 October, 1999 (15.10.1999), 
Par. Nos. [0038] to [0070]; Fig. 1 

6 US 6091203 A & KR 99078420 A 

JP 63-179336 A (Hitachi Maxell, Ltd.), 
23 July, 1988 (23.07.1988), 

page 3, lower right column, line 2 to page 4, upper left 
column, line 19; Fig. 1 (Family: none) 

JP 11-202294 A (Seiko Epson Corporation) , 

30 July, 1999 (30.07.1999), 
Par. No. [0004] 

(Family: none) 

JP 7-36409 A (Pioneer Electronic Corporation) , 

07 February, 1995 (07.02.1995), 
& US 5594463 A 



JP 2000-329798 A (Sony Corporation) , 
30 November, 2000 (30.11.2000), 
€l EP 1054410 Al 



Relevant to claim No. 



P,A 



4-10,26-31, 
33-34,40,42-45 



17-18,52-53 



4-9,12,26-30, 
33,42-44,47 



6-9,27-30, 
41-44 



24-25, 59-60 



1-10, 12, 16-18, 
20-21,23-31, 
33,37-45,47, 
51-53,55-56, 

58-60 
4-10,26-31, 

33-34,40,42-45 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



BNSDOCID: <WO 0239420A1_I_> 



m^mmm^- pct/jpoi/0 973 5 



a. &m<om-rs&&(o&m (mm&mm (ipo ) 

Int. CI 7 GO 9G 3/3 0 



B. 



m*ftoitm'mmw (&mm&m. upc) > 

Int. C 1 7 G09G3/3 0, 3/3 2, 3/3 6, G09F9/30 



B*Haftffl*i$&4B 1 9 22-1 9 96^ 

S^ffl^BflH^^# 1971-200 2# 

?i-&ma&Mmsi&®M 1994-200 

B*B0IJB#r£g&4M8 1 9 96-2002* 



C. 



mm-rz 



JP 2000-122607 
2 0 0 0. 04. 2 8 
[005 1] - [0052] 



[El 4] 



[0035] ~ [0040] , [01] 

(77 5y-*u 



1-10, 12, 16-1 
8, 20-21, 23-3 
1, 33, 37-45, 4 
7, 51-53, 55-5 
6, 58-60 

23, 58 



TAJ ♦WcHat©*>5Jttt-(?H:*<» -^WS^Tk^^i- 
TEj BMttU^ttOttWSfcttttflF'Cfc'Sa'* MP 



2 3. 0 1. 0 2 



BRHBE*#<K>3H3SB- 



05.02.02 



0*B*WWf (I SA/J P) 
100-8915 
JCSRW^ft B KB#H=T I4#3f 



BBV-9- 03-3581-1101 



2G 



9 5 0 9 



3 2 2 5 



iSlPCT/ISA/2 10 (12^-^) (199 8^7^) 



BNSDOCID: <WO_ 



_023942QA1_I_> 



JKHUR#* PCT/JP0 1/09 73 5 



c (£«) . 












Y 


JP 2000-81920 A (3Hry ^$c5£#f±) 
& US 622235 7 Bl 


1-10, 12, 16-1 

S 9ft— 91 9*}— 

1, 33, 37-45, 4 
7, 51-53, 55-5 
6, 58-60 


Y 


JP 9-114423 A {^^—Zfm^W) 

1 9 9 7. 0 5. 0 2, [0 0 5 2] ~[0 0 5 5] , [®4] 


3, 16, 20-21, 3 
8-40, 44, 51, 5 
5-56 


Y 


WO 98/4 840 3 Al (SARNOFF CORPORA 
T I ON) 1998.10. 29 
^3Ifl 9fT~Sg6Kfgl 4fT , m2 


4-10, 26-31, 3 
3-34, 40, 42-4 
5 


Y 


& EP 978114 Al & US 6229506 Bl 
& KR 2001020114 A 


17-18^ 52-53 


Y 


t p ii o o o a 1 Q A / n ■Tfc*«^^''fefc^t i "-^i4-^ 

J .r 11 — Z o 4 4 I a A V. w ^i^W^^srTL/ 

1999. 1 0. 15, [0038] ~[00 70] , [Ell] 

& US 609 1203 A 
& KR 99078420 A 


4-9, 12, 26-3 
0, 33, 42-44, 4 
7 


Y 


JP 63-179336 A ( 0 tLr? # -fe/V^sX^xtfc) 

1 9 8 8. 0 7. 2 3, m3K*T«im2fT~^4Kfe_bffli01 9 


6-9, 27-30, 41 
-44 


Y 


JP 11-202294 A (i?-f=3— ^y^^^^t) 
1999.07.3 0, [0004] 


24-25, 59-60 


A 


JP 7-36409 A (^V *=T«ca^ftfc) 

i y y o . u z . u / 

& US 5594463 A 


1-10, 12, 16-1 

0, £W <sl, Z6 6 

1, 33, 37-45, 4 
7, 51-53, 55-5 
6, 58-60 


P, A 


JP 20 0 0- 329798 A (y #c5£#*±) 

2000.11.30 

& EP 1 05441 0 Al' 


4-10, 26-31, 3 
3-34, 40, 42-4 
5 



iS:PCT/ISA/2 10 (&2'<-i><OM%) (1 9 9 8>7^) 



BNSOOCID: <WO 0239420A1_I_> 



